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(54)Titlc: COLLAGEN MATERIAL AND PROCESS FOR PRODUCING THE SAME 

(54)^ m<D^W ^y-^ :^UR V^'t(Dmm 



(57) Abstract 

A collagen material which has such physical properties as enabling suture while 
maintaining the biochemical characteristics inherent to collagen and can sustain its shape 
over a certain period of time after the application to a living body; and materials for 
medical use based thereon, for example, artificial nerve tubes, artificial spinal cords, 
artificial gullets, artificial tracheae, artificial blood vessels, artificial valves, artificial 
membranes for medical use such as artificial scleromeninx, artificial ligaments, artificial 
tendons, surgical suture threads, surgical loading materials, surgical reinforcing materials, 
wound protectors, artificial skin and artificial cornea. The above collagen material is 
characterized by comprising a biocompatible and biodegradable/absorbable substance 
filled in or sandwiched between matrices of a multidimensional non woven structure 
consisting of collagen fibers having ultrafine collagen fibers as the fundamental 
constituting unit. 
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m m m 

(Dmutvx^izm.nrzw^'&^i^xi^^. W]<^^m(Dzi^-yyti.xit. m 

nt.i.x^Wit^:fimxmm^riXh^^. ut^x^mm.^v-^ v u v^x^Lxmrn 
uimzi'7—^'>-hm%^<^m-^tix\^^^o z.nib(Dzi^—y>it. ^iy. y 

«> ^i=-u^)ixu. "ey^-^-^^j z!-^—^m\z^x^m-^rirzh(Dx$>r). 

— :t^j zi'^-mm\z^M-^nrcVtmx$>^rzi^. 7K> ^mx^tskmtiiit 

mmmtLX}j^m{^xm^^^^^iz\t.i}uj:miz$>^mmo:)3^m^ntz'it^rzi^iz. 
-r-iuy. yun->ua(D'^f^M^'¥-un(Dmm^:2^'-y>x^mLxmm 
T^7i\ $>^i^i-i^mzmmLrzm^iz$)^mm(DMrB^^(Dmi:k^^nt'it^rz 
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^fz. z(Dj:.vuupA^^T(Dmm'pmm^zmm-r^z.hitx^mK ^tz. n 
"y-tfyumzmm^m^n^T^. n^-yym(D!^'\i. mzm^m^^km 

^m^^^t. mmM^^co^mzM-r^m'\i-^^mm'<zu^\ti)^'oxf^<. n^- 
y>^^^^m'r^^it^m^'\i^ mmmm^zn-r^^Sim^^^^^tDti^t 

^-r^z-h^^x^-r. ^rz±i^]Hx(D^iRmm.^::i> h u-jix^^^ommm 

^^Tzi!^. m^^ti^xityf-f-^x^-ofz. 

mm^mis^miz. wmi^rzmmm. '^m^ mm. mmxitmmtji^^nm'kL 
xmrn-r^'Z-w^^^^-^^. m^^i^^\z^^mm^^^^vrzK>. m:^^^m^izmm 
■^ri^rzi^\zWiMi\^^±izmmL^rir. m^zxmui)^^\:^^:zt:^^^i^K 

^om^Min i^xm:kt^m^^ii ci^tzri. m^'^u^mm-^^^y^^^m.^m 
lavxmMwmmi^t^^K ^rzm^:^mm<Dm.i^t(Dmm^mz.-rrzi^. m.m-^^ 

xmm-t^z.t(Dx^^mmixmmtLx. ^^^ctofi^b^c^t^^^tt hmm 
m'p. ^ii'&(Dmw^^)'Th'yy )V^ux.^uyy ^ (eptfe) m 

^X. ^mmm. ^^^Jy°n\^yy^yy^. "ryuyy-h. y 
^uyy— vuif.if^'^Wi^nxii^ s •^fz%\Mt. a -tiy'u^y hytco^m-^ 

#: (5 0 : 5 0) ^m'&m^^tl-D'D$)^o ^rz^E.(^:km^m^^'^(D^LM. 
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■^nxi^^t^^omm^^$><o . ^iz^r^miE-vit. mwrn^^m^titzm^iz^ 

5 tt^, ^mmWB:-^^B.m<D Creutzfeldt-Jakob Disease (C J D) (D^^tm 

^■^n mnmnm. 2i(2):i67-i7o. 1993). a2^T«, m^Eithhmwimit^ 
m-^tix^^tii^K ^Tz. E PTF EMT^ciftt. ^^mx-^m-^ti-r. m^tLx 

m^&^^z.Lx]^^oUii. WM^m&'S:m:z-r:it:^^^^^:it^m<bnx^^ 

mmm. '<^.^iz^7^MT^f)^. ^mm.i\^-^ri^^x\zm^2^ti^^&mm^mT 

15 ^^^-r^^t/i'^^S.^o Mfc, EPTFE. ?LSfi £ -;tfyn^^ h>i(7)*fi 

Wi^^^^mt.%m. mM(j:>m-:>5\zh'oxiK^t^^^x^^. 

>i:^m©M^*t<hLT«. ±fat7)EPTFE. :^UyohfL->^^y (V-l-^:/ 
i^X). hhliM^gM, ^')\^^-)\'T )V'f\zY (GA) MS'>>''DM7:^:^;C>^^^^^ 

20 5fefflt.ibnT#fc:;e/^\ EPTFE<hk vt%mm.m}it±}^<D^^^-^^'t ^tz. 
. 25 i^MMJ^*^<t bT. y.it:t-h7.-^^-mizmm'^nx 
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4 

AT.nm's. Ai#M. xn-kM. Axmt=, AxjfiLg, Ai#, ixm 
mmmfji^(DAj:mmi-^mm. Axia^> ax®, mmm^^. m^mmmu. 

m. 'bm. mm. mmy.nmmizMi^xn^^&mi'^mf)^^^. mmimmtLx 
mm-t^^^7f}^x^^mcom^h^mmMx^<j^dbibnx^rz. 
:^^mm^. ±t^mm^M^-r^rz^izm.Mm^Lr^BW:. n^-yxDmWi 

WL. R-D^^^x^mm-^nn^mm^^mLxrs.^jiu^^-^'^xfi^n 

m^^mLxti ^ =1 ^-f>m^. mmmtL xn ^zmnrz^-\±^^-r^ 1 1 
-hiz. m'^'^mfji!^^^^T^z.t^M.^^tzi.x:^mm^^j^i'rzo 

ti^^b. R':^±i^p^x'7^mm-^nn^!^mt:^mi^xtj:^xit^&:^itxu 

T^t^it'^ 3 ~ 7 nm (Dmwmmmi s^^(Dm:^^&tL. mmmmumf)V^y 
i^jvtti.-oxm.'ms o~7 onm (Dmmm.mi 4^mj5^L. mwmm.m:^^'M.u^ 
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5 

;t> Fjl/chT^cC-oTlltS 1 ~ 3 cD^^ifei 1 3 a, ISb^Mf^L. ^^l^^TM 

xDmmmm^. 'mi^twmi'f^^m\zi^v. '^n\zi^-oxmrz\zm^V')-j^ 

(DX^^i)^. ^ThU y ^7.^\zWi^ii^-^'7-fy<Dmmy.\%\z7)\^uyW:mm 

n=r-yy(Dmm^m^'itvist)rzh(D-^^^rj:^m^wizmj^i±v&rz%(Dx&^ 

xit. Btifscon ^-^'>mmcoyFm^^^7Lmm.^(Dm<<z^i$^p^^Mmi!\z^u 
nt)^^tji^zy— h^y,itn^(D?^y zy:xm^mu^Miz^-r^^(D\zi^xhJi^\ 
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10 iRi^tiDo 

?L T- ;i V ^ - b X V i -5 ) c 
X 5^ -J/ 7° c 

20 7. -7^ :7° d 

25 ■:^m:^m^-^ri:b. mm. w}^^w\^w.^^)]^m\zm^x\^%^hcDx^fi\tm 
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^^>mmizxm^^ti^o :icit "iiJ6bn§" tit. izmzit. 
#^5E-t± L ese) e> tiT t ^ § d i ^ !/ ^ ^ ) o 

Wimmm^'^t^^^-fyu%%\zx. x^^L-b^^tzu^-^^yMiz-^-M-^n^ 

:^®^l^cD^^^fi. — h 'J «;/^XCD^n7;)^'5 0~6 0 %, X7"^:/ye 
(DWX 1 0 :7°d chXT-'y y e (7)^DjIL 1 lU a c^;^^ 7° e ©t^ 

fiiIfSCD?^,^?£^$nfcfcCO(73V h U testis tBn — ^ y (D's^m.^W.^ 

X^^yy° f 2 
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xm-^ h u ^ ^^^(Dm.mit'itLtsb intent -yxDmmmmm^^tsn 
mtLT&.TizmmT^o 

u^-^h^j-j^7.^izmiii:j'y-'tf>(Dm.mmm^^xi.rzms mttr^. z.co 

^mx'to^ o:>^m.:^mm-^n±m.!^j^ 10 ^c}^^iS:i^}^tinmmzmf)^nrz^mp^ 
tc.g^T s u y!^:^^tco^izmmi^tzm^mm(Di^iiin^-y^><D^mmm(wi 
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t^. }^mrznizc(Dzi^—^'ymmm^mj^^'i^^izit. h^-:^(Dm'&m'^fj: 

m^'p~fymmm(D±\z'^^^>mw.m^mm.-t^o M.wm\z\:x. wrmmm 
x^yy'\-i. mii^mffntLx^m^±mi^^^ib'bti^m^\z>^^mtu^iiM7. 

%\zvL^tzr)imz^\^^u^-'^ym%m^o^nt.nw^iy)^mm^(D\^^- 
m\z'm.m-^'^^^m^-mMhL\^^^-''m<j:>m'^^t^7^^ (tu^fc^i-^^n : f^sn 
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:^^m<DZl^-^'ymt. AX#M^, AX#M, AJL-kM. AX^^. AX 

ifew> Ax#, Ax«3^, AX®, nm-mmmu. mmmmu. Mim^mm. 

mwm. 'L'-m. mm. mm. mmxitMmrj:^(DAT.mmi'tmmmm\zBmx$) 
m^mmmu. mmm^m. Mim^muuao^mmmiz^i^^x^t. 

>^«^M{cWr^fec75T^oT feet 

n^m^^noj^.^m^. ^(Di^(Dmt.\s\m(Dmi'^izxmmLn^. 

1 0 : 3^-y>MMmt'l4^«t*t#Jll*: 

1 1 : ^w^m 
1 2 : mm 

13a, 13b: m^^^ 

1 4 : mmmm 

1 5 : ^^Ifflr^^ 

2 0 : fifc}Cff^fife-t±L.S?)^cmtfbiJ ^-y> 
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:ine><7:)o-&, #^pji^{b3^-y>«. i^mnzi^-yy^. mm m 

'^m\z\t^x. Mnfc#ii4, mzi&nrz^\^m:'^^m.'^^-t^\tii-^^xti<. ^ 
w-nx(D^u^m^+^\zm^^rixh^^o ^tz. :$imM<Dzi^-y>u^^ts 
^^umt. ^ommi^^^'^x^^ti^o/^.^m^i-it. -^(Dmi^iz^i^xit^iz 

^mm^itmi^xu^n^-yyu'^. ^mmmumzmiiLfzhcDx^^. m 
mmn(Dmmhvx\t. mm. m^m. m.mr^izf}m^-fin^o :^m.mmn 
(DM^tLxit. ^izmm^-^wm^m^f^ztfj^x^. mz^iz^cD)^mxitm 
miz^mmM-^tifz-^y^>yjimxit\:iT)in>mm^^-r^m.m<-^mm^0 

X$>^o 
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3-4 mm. if ^ 5=- >fjim x t t ;u p >mm-^^^M^i^-^ n-f\zmw-r^<i^- 

(D^lJ 1 N (pH;^t)3) (r]^-y>^^75^-^y T :tUzf^- 

Oit^*JT^f5[LTU§#^^i^iit:=i^-^>(Z)?#?^T^^o RT. Initio n^-^' 

n^-y> {m%\z^'DX\:i\:zT )vuymm) ^m-^ h^j ^ ^x^\z^m (mj± 
Txv^'^^i^^m) -rnticfci^o aT(Dmmiz^h^x. y^x^iz 
u^-^^y^^^mt^ z. h'ELXsm-^m^ntzu^-Yymizn^^'m.u^^^m. 
ms\z^(D^ou^m'tm-^nTz-^ v u y^7.\znT^^r^^^m\zm-t^um 
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mzm 1 -3 cm ii-r^c zm^, ^^L<m- i o~ - 1 9 et:, i^\zm- 

^mm^i'T^z.tiz^'oxwmmmit-r^o -^^mmm^^^enm^m-esb^t. □ 
^ - y ym.mmmi)^-\-^ \z'^M.'^vt^\.^rzsb. 3 ^ - y > co m.mmmitt^^-\' 

m^. M^T. pf^L-<m^- 4 8 or:, mzm- s ox:t:\ »SL<tt 
m2 4-^4 smm. mzm4 smmiMmt^i^-r^. m^f^^mr^citiz^^x, 

mm^tm^^^^hf^-o'c. ±aib;^c<±;^/j;m^mi, mm%. urn. w^m^m 
t^<i^7tmzm^-^nt:z^i^-^'^(Du^-yym'&wm^'^n^.^.z.(D:2^- 
^^y'&mmm\z'^^^^- i^n) -rn'mimt^^om-^^mt^itu. tj^u ^'u n- 
)vmmm¥zi^-yym^m^m^^^n^-^'>mo:>m^\zii^^-zhmmi\:.n 

6t):^;Si:LTtt, h U >y xfi^tlS^^^^/jiiSfei^W^ 7^j:(/^cDT, 5 0 cm 
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^^^T^/i^) \zT mm-^ti^z.t^m±T^rcib. ^n^-^->:^i?}g;^(Z)^ 
x\z^iL-^m^m^'^o:>n^-yym\Z)(iLmM7K^m (K^T> ttf^LKitm 

105—1 sot:, ^izm 1 4 OrT, $ff^b< «*1J6~4 SPtfBl. !^izm2 4m 

\zmm't^:zt^^:i(Dmi-^<D:^^(DEmx$>^)^m:iLxi^< zLt^m^LiK 

^x(D^ m.(DWr^^ m:^m rzizmmtitLsdi>tirzn^-^'>izxm&<hri^. 
TutD'^m'^ h u y^x^mf^i^xh^^m^itn^-^'>\zm^frrz\zmmit-^ri 
rzzi^-y>:^m^-D< j^oizm-^ h u y ^ x^co^m^mmtzizmmt-^tirc 

-^-tt^wL, R-D^i^p^x^mm^m^^^i^m (3^-^'>vhi>y^x4^-v 

(D^^um^i^x) tf^r)n^h<DtLx. ■!i^^j^o:2-)imm^m^^^m^iz 

ccDjtf^t>j^iijTMT$)§), 'A^^x\ mmrz\zmmit-^tirz:3^-^^>iz 

xt(D^m(Dmm?Em-^^^m-^nrcm-^ h y ^ x ^i^m (m^it. 

5 0 okgf/cm2x 1 5 sec.) Lrzmx'mm.7K^m'^m'r (^mtmm<Dm:m.7Kn 
m\zmc). 

u±(Dj^^izLxmm-^rirz:$^mM(Dzi^-^'>mt. tim^mx'PUK 
3 ON <D-'.'^.^^mt]'RzS'pu< iifee 5N (Dmm.mmti. mm'^mx"pu< t 

(Dm-^x^-DX. y ^x^iz^mi^xti^^w-m^'&^^i.. K-D^wn 

^x^ntz \zm.mumi\: ^^rz-n^-^'ycDmmm'm^^^tju^-^'ym^-^j. 



wo 99/64655 



PCT/JP99/03019 



16 

Vie 

m-.mo. 5~3a»%. ii#tc7i^^2m»%) -^sa-mfsf^ (^^7^£<it)i[Hio 
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^^^f^^mmun^±mzmmLrcm(Di$:m.(D^m^comr^^mxiz^-Dxmm 

Xm^7i^mm(Dmm(7)^ ({BL, :i(Dmrplzm^X{t2 O Okg/cm2 <D&tlX(D 

<7)mmiz9ciLt>npii^^i^o 

UmMU if ck D MMT ^ » 

MS ^ n fcii ^ 5^ > y ;i/ « X « t T ;u o > ^® ^ ^ gffl {c jnx-r ^ « 

^^yyi^mm^m^^^m-^. mmmxB^v<mfi]o. i — smm. ^izmimm. 

u^m^^xnmi^. i£^^>^yMt-^it^o "^(Dmmiz-^z^^yyji^m^ms^ 
^-f>u^. mm^mizi^To ^mmm^n-D z-tiz^-ox. -ti^5^>y;uji 
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1 4 OW. tf?^L< itm 6-48 mm. 2 4 B#fBl^J}5S7j<^^«^S{C#T 

xo:>m 3 ~ 4®ra. •t:^5^>y;u»fi^jigp^iix$ti-r{c?i#-r^o 

— ti7;UD>^jl^ff^)5g-r^^'§r{I(i, $?^b<m^O. 5~2. Omg/ml. 
Omg/ml <^bT;i'D>l?:t-h U ':>A7K?g?i^^ffl^^T, ±f2<©J;-5fcL 

3~4MrBTtiT;i/n 7:>^^i^^® ^ n-r i^-r ^^^-e # ^ ct p , sfi 

mxn^L<\-^mO . 5~4. Omm. #{C*^2inni, ^#Bt-e$f^L<fSllJO. 1~ 
2. 0mm, ^\zmi. Q)\m(Dm--^ tt^^^o\ZW^l^-t^ (1^1. Omg/ml <^7K^ 

Tj^i^-fSF (WSC) -e^1«^S<&tT-5<73;i)W^Ul^c ^(Dm^. \i7)Vuym 

^ h u C'A7j<?^?i${3^^;e?^i;a6ws c^7B^LT^#, \^T)i'U>m-r h u "^a 
<i:^^tC, ■3'y — yyi^\zmm-r^:Lt\z^'z>x. n^-yyotDV^-^iy^imt 

A7jc^MiC-^W^-&^WS C(DMtt, 0^L<\tm5'-2 Omg/mK !f#fCftl8'- 
1 5mg/ml Lt^c CKT) b7;i/n >l^-:h h U S C ^^W-r^7K?^-^^ 

:!^mM(Dzi^-y>mt. mnrc^fkm.^^T^rz^. ^mmm^^tLx^^ 
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iaa%)?rll®lb, Z:tT.^?L^7&WSU<^i*D5 0- 3 0 0 0 0 u 

't(Dm(DXv^yy'\:imm<Dn^-y>U(Dmmmtmmizno:itizjz-oxmm 

±§^(D^^izmmi^rz:^mn(Dn^-y>mii. ^^f^^cD^ttio^y-yymiz 

^izmmit-riz^n(DP^-n\ ^mmmum^ziux-r^^iiz^^-c^. m^T^^it 
t>T#§. ^yc, 2^%Bj©=i^-^'>#fi. ^i^f^izmmLrcm"^. •r<^zitm 

:^^m(D:2^—y>mt. mizmmzjt-\^Tm'-\^. w*^, m.^t^ii<Dmm 

AX»^«, AX#il. AX:fe3I. Axm^, AXjfn.^, AX#, Kummmu 

E(D Kjiumi^mm. xnm^. axm, m^^^-^^, mmmmu. 9\-^m 

^^itmmi^miz:}in^^'A7tmmtLxhmm-r^ c tt^xt^. 

^fz. ±m<D^^izi.x%^tirc:$^^BM(Dmmum^'bu^mmixmm\t. ^ 
mm^^mm(Dmxm^^^mm-r^ :itiz<k-ox. mxmu^ izi^if^mm t 
mmmut(Dmm^^mT^rzi^izm.m-r^:it^^x^^o ^mm(DmmRmm 
izioi^xit. •mm^^±-r^'^^W(D$>^mmm^tmT^mizmmi.rzif^^> 

'L-m(Di-tmmh]^x^m-r^m^it. mmiz-tf^'^>y')imxit\iT)in>m.m 
^mj^Lfz^mm^. ^tzmm. mmjLi:i.mm(DRmmtLxmm-r^m^t<t. 
>^m\z-i£^^>^^j[^mx^t}^7)[^n>mm^mjs.Lrz^xmm^. ^^^>y)vm 
y,\tt.7)\yn>^m:^m'mmtmT^miz\^<jioizmm-r^. Eamm(Di-tm 
mtLxmrn-r^m-^it. wimxit>^miz-^^^>fjimx\i}z7j\yn>mm^ 
m}^Lrzi-tmm<Di.^-m^mmf^:it-^^x^^o >tMicif^^>y;i/^xttt: 
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(Di^fjK ifiLW, mit"^. m.m. mt=> mm. mm. mmmr^ii<Dm^\z. m^u 

^m^mm^zmmt^t. mMmmizfrnLxi^^^mmm. -bm. mm. mmx 

u>mmt.m-t^mm-vi^. mmo:)mx • wm-/3'^f'm-^n^rzid\z-mmt)^^±^ 
n. m^^^mz\t^mm^:^^. n^Lrz^^miz^-^xmij^n. :^Rmm\t. 

un. mizmmitmmit. ^<t^^(Dn^-yyu:B^n'tn^'^tsm.mun\z]t^x. 
^\z^w^6^mM^m^t^^t^^y- h^cDp< y iy =Lm^mm^i)^^^\^^x 

^bcfcV^o ^#:[^^^M14*t^4chbT«. i^'u 4^U?L^, ^^Un- 

hcD^^a-^rft:. X\t.Tfs\} cr^}n-)mt.-^^')%mo:>m-^^^mi^:itLifiX 
2, 0 0 0;^ ID cD?LM^wr^> mT^^t^ y y:j.y—h. Wn. ^Wtlfi. ny^ 

-K^W^^X^f^y- Vf£.E(D^m<X^'0 . ^ O » ^ « . ;^ ^i'l^ 1 0 0 ~ 

y =^U^f^m^StW^\^^tL^v-fy^^wm.-t^\z\%. m%Z(n-ziy-^y^ 

<Dmm.'(k<Dm.^(^7.j-v-^x-^^zizf-vymB.mw.m'k^m.-t^mz^\7. 
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xDm^mmm^^mr^zutmrn^mm. m^mizmr^xv^yy\ mx.it. 

uTiz^mM^m'^(Dn^-^'yu^mm.Lrzmmm^ imti.xmm-t^. 

mmti^fco zLti^. - 2 ox:x2 4mrBV^^L. :kiz- 8 ox:x4 smmm^ 
^mL-r^o 'Aizm'mmt^m:-^'&rz:n^-^^>m.m(^^7tmmi^ (ot, mz^jt 

7X}::U-^lZXm^7tmmi^(D[^mzM.J± (5 0cinH2O) ^^^^-&Tfflttl 

zi^-y>(Din m.mmm (=i^-y>mm o. 5*4%) ^m^jtmT&w^ 
{c#Ab> Wi^7bmm.w-(Dp^^(D^m.^tri^mit:nz'-^^y\zxmib. -^^^xm 

'f>\z^r^m^7tmm.^(Dp^-^(D'^m^m^-rm'^) t^, J5^:*nmin ^-riE^ 

(5 0 0kgf/cm2) b, ^^i/^TMBElt$n7c=b©^Mffii3 1 N 

itim mmcD^ntm—^^TomMyK^mm'm^mLx . ^^^bjcdh^- 
±mxmmLrc:^mM<Dn ^ -y yu^z-D^^x . &.T\ztm-r^:fumz^K). 
m 1 {c^-To 

±^•^1 0x2 5mm (Dm.mm(Dum>i'^i'^mLrz. uT(Dyjmx2 5°c, m 
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^5 0 %(Dtl^atlS^4'Txv^;i/"7°>;/'>rLy;Uy->^ (AIKOHENGINEERING U 

1. -.<^.-^mmti 

2. 

mmm2 

M7K5i§1SmS i iff ^ nfc ^i^tib ^ - y > ck D ^Tclf 
1 [ZTn-to 

mmm 1 tnm\zi.x. i^^m<D-3'7-^'ym^nfzo mziv-fy^iz-D^^^x. 

m-^^xm-^^fzo ^(D'^^^n 1 \z^-to 
mmm 5 
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ii t.%mm^ti^n^^mmsmm^m-(:m^i.tz. ^cdM:^^^i tc^-To 
m%^<D]^m-^nrzti(D^(Du'7-'^'ymmm(Dmmzi^x.-zmm.m-^ntz^<D 

(D^M\Z'^^^>^)Vm^mm. (1 5 %ii^5^>7K?^^^^M®(cm^ • ^jg) 

if^^y'f)im(Dmjs.^m$i(D}^m-^tirz'b(D(Dmmizn-orzzt^^.^mm 
m6 LmmizLT. :^^m(Dziy-yyu^nrzo m^^-'fymz-D^.^x. ^ 



mtL : N ) 





%t m it m 


m m it m A 


m m it m B 














mmm 1 


50. 9 


124.8 


11.2 


44.3 


1.5 






54.6 


114.6 


19.6 


23.4 


2.0 




mm\m 


44. 3 


9L4 


5. 1 


12. 1 


2. 5 




mmu 


33. 1 


58.3 


1.4 


6. 5 


1.2 


4. 1 


nmm^ 


11. 1 


27.9 


5.6 


18.8 








18-0 


45.6 


12.9 


20.0 








20.0 


49.8 


16.5 


34.2 








1.0 


3.1 


0.7 


2. 6 
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0. 2 Oram, ^mm : 8 8. 7 5 %-) t^ti^mm'^mf£-t^m(Dmiii=i 
^--yym.mmm. o^-^ymi^: i%) t^xn. mm-m^^i^'r-^^\z 

iR^L. m^iy^-^P^'^7}^mT7.li]y-^lZXmj£ (-5 0cinH2O) 0f 

^mm (i~25^H) 't<D'^m'^^nLTm^m^^\zmit^iii:n^-^'>iMmm 

mmn-^itrz^m^iz^mm i tm^<D^mzx-m^?^-*u^-^m^^m--mm.7K 
mm(D^m'^^n\^K ^v^-c. fflai=i^-y>w^/g?^ i^^-^^ymm: i%) 
-xcD^mchM^^ 2 iHii^DjiL, -^(D^izm^it^i^y-'^'y^^m-^nrz^m^ 
(D^m\z7^)vy T 7. n^—fxDmmm'&'m^i^ tzo ^v^t, mt^;i/7tx 

^-v(7)?S«i:m$£^2(Hf^DiI-r^<t{C=fc^T^fT) t^. 1 

\z-zmtM^m^m\^T:^mm-n'7-fyu^%fz. 

5i^U ^^f U 3-;i.mc^^)^^i: UT 4plies {W^ : 0 . 5 Smm. ^Pt^ : 
7 5. 1%) (D=b(Z:)2rffiVi^c:i<i:S:I/^CD4'^'*iffin^-y>ii^^^^i-:$^t' 

i^^ntDtjiij^-Dtz c t ^mtmmm s tmmzLT:^mm(Dn^-y>u^mzo 
t^. i^mumizx^m.-^m^ti^ zl t ^mm\^nrz(Dx-mmwi s (D^ntmm. 
^ti^mmrji^mu^^nt>tii)'^-orz. 
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m >^ <D ^ m 

3. mmo:>^ h^J y ^ X^iZ^^-^^XTji^. :iM^tt^#L-, J.-3^#:F^T- 

^l^m^^izmm-^tir:i'bo:):^^ibfjiD . mmmn:^^. ^©Itg^^^S 0~7 Onm O 
yxD^^^M/^J^^T'cC^^cDiESTi^'S - 7nni cD3 ^-y >CDm««7i>tA'> 

}^)\^tu-orzh(D:^^ibr^^ho:>x^^mi^(Dmm^2mjLum3mizmm(7)n 

6. Sfj|B(D^i^:j!it>C©-T h 'J >y ^X^I^ItK-T^, ^<*:jS-&'t4^W 
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(Dn^'-yy(Dmm^m$Siyj\^izmt^:D^'^rz^(D:^^ibrjiio . mm^^^. ^om. 
'^ffii--3 (D-3'y--^'y(Dmm$.<Dn> \^ )vmiim^'K^^m^^\zmm-^rirz 
%(Dti^^uK> . Wimm$.t^. ^(Z)its*^^3 0 - 7 onm (Dn ^—y>(Dm.mmm 

^"tcomm^^ 3~7nin con^—^^> co@^g[|fflmt7)Vt > \^ )l^hU^rzh(D^^ <h 

t^^'h(Dx-$>^m^ko:>m.mf^7mizmm.(Dzi^-y>u. 

9 . n.i^'^m-V'Pf£ < i t> 3 0 N (D-A^Wmtlt{i^-fj: < t) 6 5 N 

S7H*^^.Ti^'^75:< it) 1. 4N CD— .■j^.^^^;^i<h, {i^-t;.<t^6. 5N (D 

(ff^imm cDii-^) ^m-t^m^(Dmmm2mjiitm4m\zmm(D 

1 0 . ^^^^^T^^tS: < eh fe 1 ON CO— i:^>f=j: < ch 2 5 N (DM^m 

1 1. (}^r^< LhTm(DXv^y^^Bmo:>]\mz'non^-y>U(Dmm.:^ii : 
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13. tufSc7);^^>;/yg <i:X^^:/y i (?5FB^TTfSc75^T->y M^O^H 

w, 1 1 isx^s^ 1 2m\zmmco-:f5mo 

hi. ^iE^$tirc=foco<75SMCDm^g{5fe{z, n ^-y>?t^^^f^fig-r^o 

14. MfeoD7.7^^;/-7°h 1 y i (DPBl-rTfS<^X7^'y y^tf a, W^KcDil 
ffl^ 1 SJifcfBmo:^?*^ 

h2. ^=i^-y>^f^M^SlgT^<, 

15. BulHCD^^^;/yb. eJ^iIJ^'f 2 (C*3^-)■^;^l§iSf^^©^^^^#B#^B1;^)^'6'- 
^-er>co±g^?g?^co=i^-y>i!tS;0^"2. 0 %£^TT^S»A}<co^ffi^ 1 3m 
1 8 . MfS(DX5"^y y a tC*3t/iT, att5=i >Oi^i?^Mc;:)=^^-V X5">i' 
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1 9. mti(DXy^yy°g(Dm'^-Tni(DXy^yy°^miznom>k(Dmmmi smiz 
h 3. ms.m-^nr:i%(Da:>'j^^u< th—yj(Dm\zn^-'yymmmxitif^^> 
h4. mnz'-'^^>mmm^\t^^^>mmm^'m^'^tirz%(D\z. m^y^^m 

5 ~ 2 5 ^jtcDieiam 1 9 mizfd,m(D:^fii. 

m^^(D^hv y^x'p\zmiii:2^-tf>(Dim:mm^mxi.rzW:. m^-r^ ; 
\zn^-^'>mmm^m-}5^-r^ ; 

o. mn^-'^^>mw.mcoAL\z^z'=3^ymmm^mm.-t^ ^lt 

2 3. MtScT^XT^'vy j ^^-T^'j/y 1 C^Pe^TTIBcDXT-'y HlJtB<^X7^>y 
y 1 (hT^T-^^/yoCOWTrTfBtT)^^^^:/^!!!^. ^tl-?^'nfTOif ^OIeHB 2 2JS 
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m2. mw.^^m:^nrz^(D^!£mt^. 

m : 

mm^^2. 0 %^T'c^^m^<Dmmm2 2m7bMm2 4m(D^^'rn:^^i iztm 

2 6. mm<D7.^yyo\z:^i^i^^if^^>7i^mm(D-ff^^>m^-A^5--2 5%-e 

2 7. mm-^rirc=iy-'y'>m^. ^m'^mx'pu< t^3 on (D-j^^^w^ti 
t:i^^r£< the sn (Dwmmmi:^. mm^m-v^i^-tjiK 4n <d-;^.^^ 

m^i imibmrni TmcDi^^-rnt^nzmmo^yjmo 

2 8. mm-^nr^oi^-y>m^. ^^i^sgx-^^T^j: < <tfe i on (D-j^.^nmti 

t. {i^U< th2 5n (Dm^mmtl Imm cD^-&) ^WT^W^OlSffl^ 

1 8m7bMM2 emoi^^-fti-^^ i \zmm(D:^mo 



t 
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